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Abstract

Feasibility of a RCT of techniques for managing an impacted
fetal head during emergency caesarean section: the MIDAS
scoping study
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Background: Second-stage caesarean sections, of which there are around 34,000 per year in the United
Kingdom, have greater maternal and perinatal morbidity than those in the first stage. The fetal head is
often deeply impacted in the maternal pelvis, and extraction can be difficult. Numerous techniques are
reported, but the superiority of one over another is contentious and there is no national guidance.

Objective: To determine the feasibility of a randomised trial of different techniques for managing an
impacted fetal head during emergency caesarean.

Design: A scoping study with five work packages: (1) national surveys to determine current practice and
acceptability of research in this area, and a qualitative study to determine acceptability to women who
have experienced a second-stage caesarean; (2) a national prospective observational study to determine
incidence and rate of complications; (3) a Delphi survey and consensus meeting on choice of techniques
and outcomes for a trial; (4) the design of a trial; and (5) a national survey and qualitative study to
determine acceptability of the proposed trial.

Setting: Secondary care.

Participants: Health-care professionals, pregnant women, women who have had a second-stage
caesarean, and parents.
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ABSTRACT

Results: Most (244/279, 87%) health-care professionals believe that a trial in this area would help guide
their practice, and 90% (252/279) would be willing to participate in such a trial. Thirty-eight per cent
(98/259) of parents reported that they would take part. Women varied in which technique they thought
was most acceptable. Our observational study found that impacted head is common (occurring in 16%
of second-stage caesareans) and leads to both maternal (41%) and neonatal (3.5%) complications. It is
most often treated by an assistant pushing the head up vaginally. We designed a randomised clinical trial
comparing the fetal pillow with the vaginal push technique. The vast majority of health-care
professionals, 83% of midwives and 88% of obstetricians, would be willing to participate in the trial
proposed, and 37% of parents reported that they would take part. Our qualitative study found that most
participants thought the trial would be feasible and acceptable.

Limitations: Our survey is subject to the limitation that, although responses refer to contemporaneous
real cases, they are self-reported by the surgeon and collected after the event. Willingness to participate
in a hypothetical trial may not translate into recruitment to a real trial.

Conclusions: We proposed a trial to compare a new device, the fetal pillow, with a long-established
procedure, the vaginal push technique. Such a trial would be widely supported by health-care
professionals. We recommend that it be powered to test an effect on important short term maternal and
baby outcomes which would require 754 participants per group. Despite the well-known difference
between intent and action, this would be feasible within the United Kingdom.

Future work: We recommend a randomised controlled trial of two techniques for managing an impacted
fetal head with an in-built internal pilot phase and alongside economic and qualitative substudies.

Study registration: This study is registered as Research Registry 4942.

Funding: This project was funded by the National Institute for Health and Care Research (NIHR) Health
Technology Assessment programme and will be published in full in Health Technology Assessment; Vol. 27,
No. 6. See the NIHR Journals Library website for further project information.
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Plain language summary

One-quarter of United Kingdom pregnant women have a caesarean section. Most of these
procedures are straightforward, but in a small number of cases unexpected complications can make
the birth difficult.

One complication, an impacted fetal head, may happen when caesarean sections are done in the second
‘pushing’ stage of labour. If the baby’s head is low and wedged in the woman's pelvis, lifting it can be
difficult, which can result in damage to the mother’'s womb and vagina, and to her baby. Occasionally,
babies die.

There are different techniques doctors and midwives can use to make these births easier, but there is
uncertainty around which is best. To plan a trial to test these techniques, we needed to know how often
impacted head happens, what techniques are used to manage it and whether or not research is
acceptable to parents and health-care professionals.

We surveyed doctors and midwives to find out which techniques they use and what training they need.
We surveyed parents and pregnant women and interviewed women who had experienced a second-
stage caesarean. We collected information from UK hospitals to find out how common this is and the
impact on women and babies.

We found out the following:

e Around 7% of caesareans take place in second stage, and impacted fetal head occurs in 16% of
these births.

e One-third of women would consent to take part in a trial, if the complication happened to them.

e Nearly all midwives and doctors thought that this research was important and would be willing to
take part.

Using all of the information we collected, we designed a clinical trial. We wanted to compare two
techniques for managing an impacted fetal head. The first is the vaginal push technique, where the
doctor or midwife puts their hand into the mother’s vagina to push her baby’s head up, and the second is
the fetal pillow, a device inserted into the mother’s vagina before the operation starts to dislodge the
baby’s head upwards.
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Scientific summary

Background

Emergency caesarean section (CS) performed in the second stage of labour, which occurs in 34,000
births per annum in the United Kingdom (UK), has greater perinatal and maternal morbidity than CS
performed in the first stage.

Second-stage CS may be complicated by the fetal head being deeply impacted in the maternal pelvis,
which occurs in 1.5% of all emergency CSs. Complications include longer delivery times, uterine tears,
injury to the baby and even, albeit rarely, death.

Numerous techniques to assist in delivery of an impacted fetal head (IFH) are reported. The superiority
of one technique over another is contentious. At present, there is no national guidance on what
techniques to employ.

Research questions

What are the current practice, level of experience and training requirements for managing an IFH during
emergency CS among UK obstetricians, obstetric anaesthetists and midwives?

What are the views of pregnant women and their partners on research in this area?

How acceptable is a randomised trial in this area to women who have experienced a second-stage
caesarean birth, and what are their views on the different proposed techniques for managing an IFH?

What is the incidence of IFH and maternal and neonatal complications arising from IFH in the UK?

What techniques and outcomes do health-care professionals and parents think should be included in a
randomised trial in IFH?

What should the design be for a randomised trial in IFH?

How acceptable is the randomised trial we have designed to health-care professionals, women who have
experienced a second-stage caesarean birth and pregnant women?

Methods

We undertook a national survey of obstetricians, trainee obstetricians, obstetric anaesthetists and
midwives to determine current practice, level of experience and training requirements for managing
IFH during emergency CS. We also undertook a national survey of parents to determine their views on
this topic.

Individual face-to-face interviews with women who have experienced a second-stage CS were carried
out to determine the acceptability of a randomised trial in this area and their views on the different
proposed techniques for managing IFH.
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SCIENTIFIC SUMMARY

A national, prospective UK Obstetric Surveillance System (UKOSS) surveillance study was undertaken to
determine the incidence and consequences of IFH in the UK.

Based on the findings of previous work packages, we conducted a Delphi survey followed by a virtual
consensus meeting of experts and important stakeholders to decide which techniques should be tested
in any trial and which outcomes should be included.

A randomised trial of different techniques for managing IFH during emergency CS was designed.

We undertook a national survey of lead obstetricians, pregnant women and midwives to determine the
feasibility and acceptability of the randomised trial designed.

Three sets of individual telephone or video interviews were carried out with lead obstetricians/senior
obstetric trainees, women who have experienced a second-stage CS and primiparous women to
determine the acceptability and feasibility of the planned trial.

Results

The majority (89%) of health-care professionals stated that a clinical trial in this area would help to guide
their clinical practice, and 87% would be willing to participate in such a trial. In addition, 37% of parents
reported that they would be either likely or very likely to take part, or neutral.

Women varied in which technique they thought was most acceptable, and their trust in medical
expertise and prioritising the safety of the baby were important moderators of acceptability.

Our national prospective observational study found that impacted head is common, occurring in 16% of
second-stage caesarean births in the UK, and leads to both maternal and neonatal complications.
Overall, 230 (41%) women and 20 babies (3.5%) experienced complications. Thirteen babies (2%) died or
sustained severe injury. Seven suffered bony fracture, two brachial plexus injury and one facial palsy.
Three had moderate or severe hypoxic ischaemic encephalopathy, and seven were cooled. Four babies
died: one prior to the caesarean, one with multiple abnormalities and two as a direct result of
complications caused by IFH. IFH is currently most often treated by an assistant pushing the head up
vaginally during the CS.

Data from earlier work packages were used throughout the project, culminating in the design of a
randomised clinical trial. Our proposed trial would compare a new device, the fetal pillow, with a
procedure used for many years, the vaginal push technique, for preventing IFH. Most doctors and
midwives believed that such a trial would be important and were willing to recruit participants to one.
About one in three women said that they would be willing to join such a trial.

The only interventions that were more popular with patients were tocolysis and the head-down
technique. Both of these are adjunct techniques used by all obstetricians and, therefore, are not suitable
for evaluation in a trial.

The required sample size of such a trial depends on whether it is powered to show a difference in severe
maternal morbidity (control event rate 2.3%, 4698 participants per group), a difference in fetal short-
term morbidity (control event rate 13.7%, 754 participants per group) or only a difference in less severe
maternal events, including haemorrhage over 1000 ml (control event rate 27%, 322 participants per

group).
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We believe that it is not feasible to conduct the trial powered on severe maternal morbidity. However,
parents and doctors believe that a trial to test the effect of different procedures on meaningful baby
outcomes is important. We therefore recommend that the required sample size would be 754 per group.

The vast majority of midwives (83%) and obstetricians (88%) would be willing to participate in the
clinical trial proposed. In addition, 37% of parents reported that they would be either likely or very likely
to take part, or neutral. Our qualitative study found that most participants thought that the trial would
be feasible and acceptable.

Conclusions

We recommend that a randomised trial with an internal pilot phase comparing a new device, the fetal
pillow, with a procedure used for many years, the vaginal push technique, for managing IFH be
conducted.

This trial is widely supported by health-care professionals.

We recommend that the definitive trial be powered to test an effect on important short-term maternal
and baby outcomes, which would require 754 participants per group. A sufficient number of women
would be willing to be join such a trial to make it likely to be feasible in the UK.

Study registration

This study is registered as Research Registry 4942.

Funding

This project was funded by the National Institute for Health and Care Research (NIHR) Health
Technology Assessment programme and will be published in full in Health Technology Assessment; Vol. 27,
No. 6. See the NIHR Journals Library website for further project information.

Copyright © 2023 Walker et al. This work was produced by Walker et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social Care.
This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution,
reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the
title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.

xXiii






DOI: 10.3310/KUYP6832 Health Technology Assessment 2023 Vol. 27 No. 6

Chapter 1 Background and aim

Background

Caesarean section (CS) accounts for 26% of all deliveries in the United Kingdom (UK),! of which at least
5% (34,000 deliveries per annum) are undertaken at full dilatation (i.e. in the second stage of labour).?

Emergency CSs performed in the second stage of labour have greater perinatal and maternal morbidity
than those performed in the first stage.®

Second-stage CS may be complicated by the fetal head being deeply impacted in the maternal pelvis,
which occurs in 1.5% of all emergency CSs.* Complications include longer delivery times, uterine tears
and injury to the baby.

Numerous techniques to assist in delivery of a deeply impacted head with the aim of trying to reduce
the risk of both fetal and maternal complications are reported. The superiority of one technique over
another is contentious. Evidence is derived from studies in lower-resource settings where there may be
significant delays in performing a second-stage CS in comparison with UK practice.

Techniques to assist in delivery of a deeply impacted head with the aim of trying to reduce the risk of
both fetal and maternal complications are shown in Figure 1 and include:

e Vaginal push technique - the head is flexed and pushed upwards through the vagina by an assistant.

e Reverse breech extraction (pull) technique - the fetus is delivered feet first.

e Patwardhan method - the fetal shoulders are delivered first.>

e Fetal pillow - a balloon device is inserted into the vagina before the CS is started, which inflates in an
upwards direction when filled with saline, displacing the head upwards.

e Head-down tilt of the operating table.

e Administration of tocolytic agents to the mother to counteract uterine contractions that may
contribute to the mechanical impediment during delivery.

e Tydeman tube® - a sterile hollow silicone tube with a rounded cup at one end; the cup is designed
to elevate the fetal head and to easily allow the surgeon’s fingers to pass between the cup and the
fetal head to achieve delivery, and the hollow tube can allow air to enter vaginally and release any
potential vacuum.

For management of an impacted fetal head (IFH) during CS, there is at present no national guidance on
what techniques to employ, no embedded training for midwives or obstetricians when faced with this
scenario, and no consensus on best practice.

The results of this study are pivotal to any future randomised trial in this area.

Aim

To determine the feasibility of a randomised trial of different techniques for managing IFH during
emergency CS.
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FIGURE 1 Techniques to manage an IFH at caesarean birth.

Study design

Chapter 2 Determining current practice and acceptability of research in this area

We undertook a national survey of obstetricians, trainee obstetricians, obstetric anaesthetists and
midwives to determine current practice, level of experience and training requirements for managing
IFH during emergency CS. We also undertook a national survey of parents to determine their views on
this topic.

Individual face-to-face interviews with women who have experienced a second-stage CS were carried
out to determine the acceptability of a randomised trial in this area and their views on the different
proposed techniques.

Chapter 3 Determining incidence and consequences of impacted fetal head
A UK Obstetric Surveillance System (UKOSS) survey was conducted to determine the incidence and
consequences of IFH in the UK.

Chapter 4 Reaching consensus on techniques and outcomes for the trial

Based on the findings of the previous two work packages, we conducted a Delphi survey followed by a
virtual consensus meeting of experts and important stakeholders to decide which techniques should be
tested in any trial.

Chapter 5 Designing a randomised trial

Using data from previous work packages, a randomised trial of different techniques for managing an IFH
during emergency CS was designed.
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Chapter 6 Determining the acceptability of our proposed randomised trial
We undertook a national survey of lead obstetricians, pregnant women and midwives to determine the
feasibility and acceptability of the randomised trial designed in Chapter 5.

Three sets of one-to-one telephone or video interviews were carried out with lead obstetricians/
senior obstetric trainees, women who have experienced a second-stage CS and primiparous women to
determine the acceptability and feasibility of the planned trial.
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Chapter 2 Determining current practice and
acceptability of research in this area

arts of this chapter are adapted or reproduced from Romano et al.” This is an Open Access article

distributed in accordance with the terms of the Creative Commons Attribution (CC BY 4.0) license,
which permits others to distribute, remix, adapt and build upon this work, for commercial use, provided
the original work is properly cited. See: https://creativecommons.org/licenses/by/4.0/. The text below
includes minor additions and formatting changes to the original text.

Objectives

e To determine current practice, training requirements and the acceptability of research in this area for
health-care professionals.
e To determine the acceptability of research in this area to parents.

Aims
National surveys

e To understand current practice, level of expertise and training requirements for managing IFH during
emergency CS among consultant obstetricians, senior trainee obstetricians, obstetric anaesthetists
and midwives.

e To understand parents’ opinions of various techniques and their willingness to participate in a clinical
trial in this area.

Qualitative study

o To qualitatively examine women’s views on the acceptability of different techniques for managing IFH
during emergency CS, and the feasibility and acceptability of conducting a randomised controlled trial
(RCT) in this area.

Methods

National surveys

Four online surveys (aimed at obstetricians, obstetric anaesthetists, midwives and parents, respectively)
were designed using Jisc online surveys© and user-tested by members of the multidisciplinary research
team prior to distribution (see Appendix 1). The parents’ survey was co-designed by the team’s parent and
public involvement co-investigator. Most questions were created as an ‘optional response’ with response
rates to each question calculated as a percentage of the total number of submitted surveys. To reduce
burden on participants, unnecessary questions were eliminated through adaptive questioning and skip
logic techniques. The time taken to complete the pilot test surveys was recorded and questions were
modified to ensure that all surveys could be completed in a reasonable length of time (approximately

10 minutes). To reduce the number of questions and complexity of some questions, follow-up questions
appeared depending on the answer(s) provided previously. Participants were not required to provide an
answer to all questions to proceed with the survey, although they did have to complete the survey in one
sitting and were unable to return to complete it later. All participants were asked to provide an e-mail
address if they wished to be contacted about future research but were reminded that answers to the
survey would remain anonymous. Informed consent was assumed by completion of the survey.
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DETERMINING CURRENT PRACTICE AND ACCEPTABILITY OF RESEARCH IN THIS AREA

The surveys were voluntary and open. The study population was a convenience sample from individuals
who could be reached through e-mails sent to members of relevant organisations and through social
media. Anonymous survey links were distributed via several networks: British Intrapartum Care Society
(BICS) and UK Audit and Research Collaborative in Obstetrics and Gynaecology (UKARCOG) (consultant
and trainee obstetricians); Obstetric Anaesthetists Association (OAA) (obstetric anaesthetists); Royal
College of Midwives (midwives); and National Childbirth Trust (NCT) (parents). All surveys were
publicised via social media, and personal contacts of study co-applicants were also utilised (for obstetric
anaesthetists only). Surveys were distributed in July 2019, with at least two reminders sent, and were
initially open for 8 weeks. As a result of a poor response rate, the midwives’ survey was reopened in
September 2019 and reminders were sent.

Data were stored within Jisc online surveys with access only given to individuals within the research
team. Once anonymous survey data were downloaded for analysis, they were stored on a secure server
and accessible only to the research team.

The study was sponsored by the University of Nottingham and ethically approved by the Research Ethics
Committee and Health Research Authority (19/WM/0118).

Analysis

Jisc online surveys only collects and analyses full responses, and no completion checks were built-in;
therefore, partially completed surveys were automatically removed from the final analysis. Prior to
analysis, all data were de-identified by removing any e-mail addresses provided for contact regarding
future studies.

Descriptive statistics of survey data were generated using Stata version 16 (StataCorp LP, College
Station, TX, USA). Data were presented as n (% of total responses) and, where appropriate, the
mean = 1 SD, median [interquartile range (IQR)], and minimum and maximum data were reported.

Qualitative study

Sample and recruitment

A systematic sample of women was recruited through one large teaching hospital in England. Women
were eligible if they had experienced a second-stage CS in the 24 months prior to recruitment, were
aged > 16 years, had adequate spoken English and were able to give informed consent. There were no
exclusion criteria. All women who were eligible over a 24-month period (n = 140) were identified from
medical records. Of these, 80 were invited to participate: 50 who lived in deprived areas [i.e. an Index of
Multiple Deprivation (IMD) decile of 1 or 2] and 30 who lived in less deprived areas (i.e. an IMD decile of
3-10). Women who were interested in taking part returned a response letter in a pre-paid envelope to
the research team providing contact details and a signed consent form. Postal responses were returned
by 19 women interested in taking part: 17 consented and two expressed interest but did not return the
consent form. Of the women who consented, nine (53%) were available to be interviewed.

Women were offered an initial telephone call with a research psychologist so that they could ask
questions and state their preference to take part in a one-to-one interview or a focus group. Nearly

all women preferred one-to-one interviews. Interviews were conducted at the university campus by
two practitioners: a psychologist experienced in qualitative research with vulnerable groups, and our
parent and public involvement co-investigator, who has extensive experience in explaining birth-related
information in an accessible way, via antenatal teaching. Women were able to bring their baby to the
interview and were reimbursed for travel and childcare costs.

Before the interview, participants provided sociodemographic information and were given some

brief information about the study and the different techniques used for IFH. During the presentation,
participants were shown photographs and physical prototypes of the fetal pillow and Tydeman tube
instruments. Using a topic guide, a 45-minute semistructured interview was then conducted to explore
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participants’ experiences and views on the acceptability of different techniques and a RCT of techniques.
This interview guide was developed for this study and is provided as Report Supplementary Material 1.
Not all women were aware of whether or not they had experienced an impacted head. Women were
shown photographs and diagrams to illustrate the different techniques and, where appropriate, were
shown a real-life version (fetal pillow and Tydeman Tube) that they could handle themselves. A model
pelvis and baby were also used to explain the different techniques.

If women required additional information about their birth and/or referral to an obstetrician, they
were encouraged to contact their general practitioner (GP). The participant information sheet provided
recommendations of whom they could contact. The number of interviews conducted was dependent
on the women'’s availability. All interviews were audio-recorded and transcribed using an external
transcription agency.

Data analysis

Audio recordings were transcribed verbatim and analysed using systematic thematic analysis.2 A
combined inductive and deductive approach was used with the following steps. First, all transcripts
were read so that researchers could become familiar with the data. The transcripts were then re-read,
and initial codes were identified and coded. When no further codes emerged (i.e. data saturation was
reached), all of the codes were examined by two researchers (GR and SA), who agreed which were most
frequent or could be combined into key themes. Themes were cross-checked against coded quotations
to ensure reliability of coding and that main themes were represented. Analysis was conducted using
NVivo 12 (QSR International, Warrington, UK).?

Results

National surveys

A total of 206 obstetricians, 38 obstetric anaesthetists, 45 midwives and 259 parents completed

their surveys. Ten of those responding to the midwives’ survey did not practise as midwives, so they
were removed from the final analysis. There were no partially completed surveys. During the 8-week
recruitment period, interest in participating was closely aligned with release of social media posts and
e-mails. A lower response rate was observed during the periods between the scheduled release of social
media posts, e-mails and follow-up advertisements.

Obstetricians, midwives and obstetric anaesthetists

Recall of previous incidences of IFH is reported in Table 1. The majority of health-care professionals

had encountered IFH during emergency CS [n = 190 (92%) obstetricians; n = 30 (86%) midwives; n =

38 (100%) obstetric anaesthetists]. Among those with previous experience, obstetricians had observed
a mean of 24.0 (range 2-300) cases, midwives had observed a mean of 6.1 (range 1-50) cases, and
obstetric anaesthetists had observed a mean of 12.0 (range 1-70) cases.

Information on the current use of various techniques to manage IFH in health-care professionals is
shown in Table 2. The vaginal push technique (84%) and operating table tilted down (80%) were most
commonly used by obstetricians; 89% of obstetric anaesthetists had previously administered a tocolytic
agent to the mother, and 69% of midwives had previously used the vaginal push technique.

All groups were asked to comment on their willingness to participate in a clinical trial and offer opinions
on the acceptability of the various techniques for inclusion in a RCT aimed at managing IFH during

an emergency CS (see Table 3). For obstetricians, the most accepted techniques for inclusion in a
clinical trial were, in order of preference, the insertion of fetal pillow [n = 178 (86%)], the vaginal push
technique [n = 107 (52%)] and the ‘pull technique’ [n = 107 (52%)]. Among those who reported ‘other’,
responses included ‘pushing the head up myself before starting the caesarean’; ‘using my non-dominant
hand to deliver the head with the table tilted down’; ‘standing on a step’; and ‘patience and waiting
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TABLE 1 Previous incidents of IFH in obstetricians, midwives and obstetric anaesthetists

Obstetric anaesthetists

Experience of IFH Obstetricians (n=206) Midwives (n=35) (n=38)

CS in past 3 months, n (%)

0 - 13 (37) 0(0)

1-5 - 14 (40) 2(5.3)
5-10 - 8(23) 1(2.9)
>10 - 0(0) 35(92)

Recall of incidents of IFH, n (%)

Yes 190 (92) 30 (86) 38 (100)
No 15(7) 5(14) 0(0)
Unsure 1(0.5) 0(0) 0 (0)

Incidents of IFH, mean (SD)
During career 24.0 (49) 6(9) 12.0(14)
During last year - 0.97 (1.6) 1.8(2.2)

SD, standard deviation.

TABLE 2 Previous use of various techniques to manage an IFH in obstetricians, midwives and obstetric anaesthetists

Yes, used No, not used
Health-care technique technique
Technique professional before, n (%) before, n (%)
Vaginal push technique Obstetricians (n=190) 160 (84) 30 (16)
Midwives (n=35) 24 (69) 11(31)
Pull technique Obstetricians 90 (47) 100 (53)
Patwardhan method Obstetricians 12 (6.3) 178 (94)
Insertion of fetal pillow Obstetricians 100 (53) 90 (47)
Midwives 4(11) 31(89)
Operating table tilted head down Obstetricians 154 (80) 39 (20)
Obstetric anaesthetists 25 (66) 13 (34)
Administration of a tocolytic agent to the mother ~ Obstetricians 140 (74) 50 (26)
Midwives 4(11) 31 (89)
Obstetric anaesthetists 34 (89) 4(11)
Insertion of a Tydeman tube into the vagina Obstetricians 1(0.53) 189 (99)
Midwives 0 (0) 35 (100)
Note

Only professional groups that use a particular technique were asked about that technique. Obstetricians, N = 190;
midwives, N = 35; obstetric anaesthetists, N = 38.
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TABLE 3 Willingness to participate, training requirements and appropriate techniques for inclusion in a clinical trial

Obstetric anaesthetists,

Input on a potential clinical trial Obstetricians, n (%) Midwives, n (%) n (%)

Would a clinical trial in this area guide your clinical practice?
Yes 179 (87) 35 (100) 30(79)
No 27 (13) 0(0) 8(21)
Willing to participate?
Yes 190(92) 29 (83) 33(87)
No 16 (7.8) 6(17) 5(13)

Further training required?

Yes - 28 (80) 18 (47)
No - 5(14) 19 (50)
Not interested - 2(5.7) 1(2.6)

Type of training required

Lecture - 11 (19) 4 (14)
Online - 13(22) 12 (41)
Demonstration - 22 (38) 8 (28)
Hands-on - 12 (21) 5(17)
Other - - 0(0)

Appropriate techniques

Vaginal push technique 107 26 17
Pull technique 107 2 11
Patwardhan method 61 7 2
Insertion of fetal pillow 178 4 15
Operating table tilted head down 50 20 20
Administration of a tocolytic agent 100 6 24
Insertion of a Tydeman tube 104 1 1
Other 8 - -
Unable to comment - - 11
Note

Regarding type of training required and acceptability of techniques for managing IFH, respondents could select multiple
responses (<4 responses).

for the uterus to relax with steady longitudinal traction’. Other responses included ‘using left hand to
lift body up then inserting right hand below head’ and ‘rather than push the baby’s head up | request
flexion of the head by a senior assistant i.e. not just blind pulling’. Information regarding obstetricians’
required training for the delivery of a clinical trial intended to manage IFH is presented in Table 3. The
vaginal push technique was most accepted by midwives [n = 26 (74%)] and the administration of a
tocolytic agent to the mother was most accepted by obstetric anaesthetists [n = 24 (63%)].
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Parents

A total of 259 parents completed the parent survey: 256 (99%) had given birth in the previous 5 years
and three (1%) had a partner who had given birth in that same timeframe. Most respondents (n = 113,
44%) were aged 30-34 years. Of the respondents, 196 (76%) reported one previous birth, 56 (22%)
reported two previous births and seven (2.7%) reported three previous births.

Parents were presented with a scenario (Box 1) and asked to report their views on the acceptability of
various techniques to deliver a baby with IFH during an emergency CS (see Table 4).

Parents were also asked to report, using a Likert scale of 1 (least likely) to 5 (most likely), the likelihood
that they would take part in a study during labour to determine the best techniques to deliver a baby
with IFH. Ninety-eight (38%) respondents scored 3, 4 or 5, and 161 (62%) respondents scored 1 or 2.
Participants who scored 1 or 2 were asked to report the reasons why they would be unlikely to take part
in such a study. Of these respondents, 101 (63%) stated that they would prefer the doctor to deliver
the baby in the way they felt most comfortable, 33 (20%) stated that they did not like the concept of
randomisation and 27 (17%) would not like to have to think about a research study while in labour.
Suggestions were made regarding a combined decision tool, specifically a combination of the doctor’s

BOX 1 Scenario presented to parents to determine the acceptability of various techniques to deliver a baby with IFH
during an emergency CS

You/your partner are in labour, and you are told you need an emergency caesarean section. You are told that
occasionally the doctor can encounter difficulty delivering the baby’s head, because the baby has become deeply
stuck in the pelvis, which means the doctor needs to take action quickly to avoid complications for the mother
and baby.

Due to a lack of research in this difficult area, doctors do not know the best technique to deliver your baby and
could choose from a number of different techniques. There is no evidence to suggest which techniques are
better than others.

TABLE 4 Parents’ acceptability of various techniques to deliver a baby with an IFH

Acceptable Neutral Unacceptable

Technique (scored 1 or 2), n (%) (scored 3), n (%) (scored 4 or 5), n (%)
Vaginal push technique 80 (31) 64 (25) 115 (44)

Pull technique 152 (59) 70(27) 37 (14)
Patwardhan method 125 (48) 78 (30) 56 (22)
Insertion of fetal pillow 132 (51) 80 (31) 47 (18)
Operating table tilted head down 148 (57) 77 (30) 34 (13)
Administration of a tocolytic agent to mother 150 (58) 68 (26) 41 (16)
Insertion of a Tydeman tube into the vagina 94 (36) 84 (33) 81 (31)
Doctor to undertake procedure he/she felt 211 (82) 29 (11) 19 (7.3)
most comfortable with

No preference 73 (28) 141 (54) 45 (17)
Note

Parents were asked to select 1 (very acceptable), 2 (somewhat acceptable), 3 (neutral), 4 (somewhat not acceptable)
or 5 (not at all acceptable) for each technique.
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judgement and the computer-generated result, while also considering the success of such techniques
from previous deliveries. One woman also stated that she felt she would not ‘make the best decisions
whilst in pain and would prefer to be approached with comprehensive information before being

in labour’.

Quualitative study

Sample characteristics

Nine participants were included; all were 30-40 years of age and white British. Five participants were
married, and the rest (n = 4) were living with their partner. The majority of women were educated to
degree level (n = 5) or above (n = 1). All participants were in employment across a range of industries,
including health care (n = 3), retail (n = 3), probation (n = 1), education (n = 1) and catering (n = 1).

Main themes
Three main themes were identified: (1) acceptability of different techniques; (2) informed choice in trials;
and (3) birth education. Each theme had a number of subthemes, as shown in Table 5.

Theme 1: acceptability of different techniques

The acceptability of different techniques varied between women. This is shown in Table 6, which
summarises the contrasting choices of techniques that women preferred. Variation in acceptability
of different techniques appeared to be due to three key subthemes: level of invasiveness, security in
practitioner expertise and baby safety.

Level of invasiveness When weighing up the acceptability of one technique over another, women often
talked about the extent to which an approach was invasive or intrusive to them or the baby. Women
differed in what they perceived as intrusive, be it a clinician’s hand, an instrument or a physical approach:

... you want the least intrusive thing that you can get hold of, really. And they don’t seem as bad as
some of the alternatives. . . like, the head down tilt thing seems less invasive than some of the ones
where you'd be using instruments, and that sort of thing.
P5

Another participant described a sense of safety from the doctor’s hand, which is viewed as being more
sensitive and functional than a tool or inanimate object:

TABLE 5 Themes and subthemes

Theme Subtheme Participants, n (%)
Acceptability of different techniques Level of invasiveness 5(55)
Security in practitioner expertise 5(55)
Baby safety 4 (44)
Informed choice in trials Timing of invitation 7(77)
Capacity to make an informed choice 5(55)
Birth outcome 3(33)
Importance of rapport 4 (44)
Birth education Antenatal education 9 (100)
Post-partum information 7(77)
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TABLE 6 Summary of women's views on which technique(s) they preferred

Technique Justification for choice

Head down or the ... probably the ones where the pushing and the head down tilt one, feels a bit more
vaginal push technique natural, | would say... unless | have misunderstood it, it feels like me as the mother who'’s
trying to give birth to my child, I still am trying to give birth to my child with some more
assistance. Whereas, these [other techniques] feel completely, the power’s more out of my
hands a little bit
P1

Tydeman tube ... | prefer the tube because the doctor would be holding on to the bottom ... and the air as
well, will release a suction, so ‘cos that will have a benefit over just using your hand because
they’ll be able to get rid of the suction with the air ... the hand you have better control ...

P2

Fetal pillow | suppose this one [pillow] would be better than that [tube] ... this pillow it seems, it looks
erm, | don’t know about the right word, don’t look as hard as the tube ... | think to be push-
ing on a baby’s soft skull. | think they’ve had enough sort of trauma down there already and
the head'’s getting squashed. And then to be coming from that way pushing them up ... but
maybe the pillow feels like a soft sort of ‘fabric’

P3
Tydeman tube or the fetal Any of those techniques would be preferable to having hands or really physically pulling on
pillow a baby ... | think sometimes you can feel like you are being manhandled | think and people
can be a bit rough
P4
Um, possibly the pillow and the tube, maybe. | think the, | don’t know how to pronounce
it, Patwardhan method, is the furthest method away. That really seems like a very, very,
within an emergency, an extra emergency kind of procedure to me
P5
... if I had a choice in terms of how, if that technique was gonna be used, I'd rather some-
thing like this, it would be slightly more gentle ... than the other, like the push technique
P6
Health-care professionals’ None of them seem particularly unacceptable or you know, there was nothing that |
decision thought, oh, | really wouldn’t want to have that done to me ... | would put my hand in
the health professional to be choosing the right implement ... ‘cos you don't really have a
choice anyway
pP7

Any technique | suppose | would be happy with whatever you had to use really. | suppose you trust the
doctor to make the right decision don’t you and whatever you need to do to make sure the
baby is safe really

P8
I would go with anything. I'm quite trusting of medicine, and if something has to be done
then that’s what has to be done, you know
P9
So ermyeah . .. perhaps it’s safer to actually have somebody doing that, with their own hand, rather
than a plastic implement.
p7

Invasiveness was also understood in terms of potential risk of infection. This participant talks about the
importance of hygiene:

| suppose | prefer the tube or the pillow rather than the midwife hands I think . . . they just seem a bit
more hygienic and a bit cleaner.
P8

Security in practitioner expertise Some women talked about trusting the medical team to use the
appropriate technique:

12
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| suppose | would be happy with whatever you had to use really. | suppose you trust the doctor to make
the right decision don’t you and whatever you need to do to make sure the baby is safe really.
P8

A few women mentioned that the technique used was less important than ensuring women feel secure
and reassured by the clinical team during the emergency situation:

| think it’s, that it is really important in terms of making sure mum’s emotional well-being is you know at
the forefront in terms of . . . ‘cos you've got to perform this surgery, it’s huge surgery, you need to make
sure that she feels secure in your care so that actually when she leaves there she’s like OK [laughs] well
that’s happened.

P6

Baby safety Last, the extent to which a technique may damage or threaten the safety of their baby was
mentioned by some women when considering acceptability:

The other things . . . Tocolysis, I'm not sure, | would probably put that as more, last resort if, obviously
the main thing is to save the baby, so | would do anything if the baby was in trouble.
P2

Another participant emphasised the importance of the baby arriving safely and was less concerned
about the baby being injured during the process:

Even if it meant to deliver your baby we had to break the baby’s leg, it sounds horrific but I personally,
would much rather that than not have a baby.
P9

Theme 2: informed choice in trials

Women'’s views of a trial of different techniques produced the theme ‘informed choice in trials’, which
had four subthemes: timing of the invitation, capacity to make an informed choice, birth outcome and
importance of rapport.

Timing of the invitation Timing of an invitation to take part in a trial was important, as being offered
information before the birth would allow women time to understand and reflect on the project:

I think it’s quite a stressful time anyway, and there is quite a lot going on . . . if you are asked earlier on
in the process, then you have got more time to sort of think about it properly, if that makes sense and .
..givea... sort of more informed right choice.

P8

Capacity to make an informed choice There was a consistent view from women that consenting to a
trial under critical conditions would be challenging. Furthermore, in an emergency situation they might
be more compliant and agreeable because they would not be able to consider information carefully:

| appreciate all of that and I'd have been more than happy to be part of it, as | am now, but | just think
you can’t ask people at those times. | just don’t know if they have full capacity even . . . | just wasn’t
even thinking right . . .
P3

Birth outcome Women described a willingness to take part in research once they were confident that
their baby was safe and well:
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After the baby'’s nicely, safely delivered, so that would be, I'd have said yes to anything when my baby
was here safely.
P4

After the baby has been . . . yeah that probably will be better, yeah because yeah you are sort of almost
... you have gone through the process and you are relieved that everything is OK.
P8

Importance of rapport Last, participants described the importance of being approached for research
purposes by a clinician they knew; most women identified their midwife as a suitable person:

| think maybe more by a midwife than anybody else . . . ‘cos you have that, you have more of a
relationship with your midwife than anybody else.
P4

Theme 3: birth education and information

Women spontaneously reflected on their own birth experience and what would have been helpful with
hindsight. The theme ‘birth education’ emerged from women reflecting on their experiences of having a
second-stage emergency CS and the need for education and knowledge before and after. This had two
subthemes of antenatal education and post-partum information.

Antenatal education Antenatal education and knowledge were seen as an opportunity to have some
control over the impact of birth events as opposed to being blind to potential adverse events:

Going into a situation you know nothing about it takes away a lot of your control | think . . . you wouldn’t
do this for any other surgery, you wouldn’t approach any other situation without the full picture, but you
present women who are pregnant with this almost glorified textbook.

P4

Participants reflected on whether or not it is important for women to be informed about all types
of birth outcomes, not just positive ‘glorified’ births. Women said that it was important to reframe
narratives around CS at antenatal classes so that this is presented like any other type of birth, which
would reduce any sense of failure among women who have a CS:

So actually | think there probably is a lot more education that could be available so people . . . don’t
feel this is a weird way to give birth, but it’s still a way to give birth.
P4

Post-partum information Similarly, women said that it was important to be given information post
partum so that they could understand the events during birth. Women discussed the value of processing
the events of birth afterwards and of knowledge in validating their experiences and alleviating the
negative emotional impact:

... Because I had to stay in hospital for 5 days afterwards. Um, and he just came back and sort of said,
‘Do you know what'’s happened to you?’ [laughs]. And | said [high voice], ‘Ooh no, | don’t think | do.
[laughs]. | was very emotional. And then he explained it all to me, and that actually made me feel 1000
times better, just him taking 5 minutes just to explain that to me.

P1
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Chapter 3 UK Obstetric Surveillance
System study

Objectives

e To determine the incidence of, and complication rates from, IFH at full dilatation caesarean birth in
the UK, and record which techniques are in use.

Methods

UKOSS was set up in 2005 to collect population-based information about rare pregnancy events

from all 194 consultant-led maternity hospitals in the UK. Over the 6 months between 1 March and 31
August 2019, nominated reporting clinicians notified UKOSS of all pregnant women with a singleton
fetus in cephalic presentation who had a CS during the second stage of labour. Further information

(see Report Supplementary Material 2) was collected if any technique was used to assist delivery of the
fetal head (either as a preventative measure when IFH was anticipated or as treatment when IFH was
encountered) or where the operating surgeon deemed there to be ‘difficulty’ in delivering the fetal head.
Reporting clinicians were sent regular reminders to return data at weeks 1, 2 and 3 after notification.

The study is reported in accordance with the Strengthening the Reporting of Observational Studies

in Epidemiology (STROBE) statement: guidelines for reporting observational studies.!* The sample

size was not predetermined. Statistical analysis was conducted using Statistical Package for the Social
Sciences (SPSS) version 25 (IBM Corporation, Armonk, NY, USA). Data are presented as descriptive
statistics (median, IQR), with the Kolmogorov-Smirnov test used to assess the distribution of continuous
data. Ethics approval was obtained from the North London Research Ethics Committee 1 (REC1) (10/
HO0717/20). Further information is available at www.npeu.ox.ac.uk/ukoss/completed-surveillance/ifh
(accessed 4 November 2022).

Results

Overall, 159 (82%) of the 194 hospitals with obstetric units in the UK reported 3518 second-stage CSs,
which we estimate!? equates to 7.3% of emergency caesarean births in those hospitals. Among 564
reports of the use of a disimpaction technique or of ‘difficulty’ delivering the head, two were duplicates
and five referred to twins (second twin in four cases and unspecified in one). These were excluded,
leaving 557 reports (16% of second-stage caesarean births) in the final analysis.

Characteristics of women who experienced an impacted fetal head
Women and labour characteristics are included in Table 7, and operative findings in Table 8.

Operator characteristics

The grade of the initial operator starting the CS is summarised in Table 8. Overall, 210 out of 557 cases
were performed by a specialty trainee (ST) 3-5 doctor (trainee obstetrician in year 3-5 of their 7-year
specialist training programme). Of those 210 cases, 153 (73%) were supervised by either a ST6-7
(trainee obstetrician in the final 2 years of their 7-year specialist training programme) or a consultant.
The highest-grade supervising operator where the initial operator was not a consultant is summarised in
Table 8. The main initial operator was unsuccessful in delivery in 103 (19%) of cases. Presenting the lack
of success by the initial operator as a proportion of deliveries undertaken by each grade of obstetrician,
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TABLE 7 Demographic data for women included in the study

Characteristic n (%) Median (IQR)
Age (n=556) (years) 31 (27-34)
BMI (n=537) (kg/m?) 26 (23-29)

BMI group (N=537)

<20 39(7)
20-24.9 194 (36)
25-29.9 181 (34)
30-34.9 75 (14)
>35 48(9)

Ethnicity (N=557)

White 453 (81)

Asian 67 (12)

Black 11 (2.0)

Mixed/any other ethnic group 21(3.8)

Unknown 5(0.9)
Previous pregnancy > 24 weeks' gestation 114 (20)
Previous CS 37 (6.6)
Gestation at delivery (weeks) 40*2 (39%3-41+)
Length of first stage (hours) 8.25 (5.00-12.03)
Length of second stage (hours) 2.98 (1.49-3.58)

Onset of labour
Spontaneous 283 (51)
Induction of labour 273 (49)

Indication for induction of labour

Fetal concerns 90 (33)
Maternal concerns 56 (21)
Post dates 59 (22)
Prolonged rupture of membranes 35(13)
Maternal request 3(1)
Other/not reported 30(11)
Oxytocin (Syntocinon®, Mylan Products Ltd) use 352 (64)

BMI, body mass index.

grade ST3-5 doctors were unsuccessful in delivery in 61 (29%) cases, in comparison to 23 (14%) for
ST6-7 and 8 (10%) for consultants.

The operator undertaking the attempted unsuccessful instrumental delivery is summarised in Table 8.
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TABLE 8 Indications for CS and grade of operator performing the CS

Characteristic Findings n (%)
Position of fetal head priorto  Occipito-posterior (OP) 257 (46)
delivery
Occipito-transverse (OT) 160 (29)
Occipito-anterior (OA) 108 (19)
Brow 8(1.4)
Not reported 24 (4.3)
Station of fetal head At or below ischial spines 407 (73)
Above spines 142 (26)
Not reported 8(1.4)
Prior unsuccessful attempt at ~ Yes 316 (57)
instrumental delivery
Ventouse 96 (30)
Forceps 244 (77)
Dual instrumentation 24 (7.6)
Rotation 204 (65)
Manual 97 (48)
Rotational forceps 59 (29)
Rotational ventouse 35(17)
Multiple methods 23(11)
Grade of operator performing  ST3-5 (resident) 91 (29)
unsuccessful instrumental
delivery (N=316) ST6-7 (resident) 110 (35)
Consultant (attending) 88 (28)
Other 27 (8.6)
Indication for CS (N=557) Failed instrumental attempt 242 (43)
Prolonged second stage 174 (31)
Fetal compromise 92(17)
Malposition 20 (4)
Maternal compromise/request 8(1.4)
Not reported 21 (4)
Grade of operator for ST3-5 (resident) 210 (38)
CS (N=557)
ST6-7 (resident) 171 (31)
Consultant (attending) 78 (14)
SAS doctor 49 (9)
Other/not reported 49(9)
Highest grade of operator ST3-5 (resident) 50 (10)
present for CS (supervising)
(N=482) ST6-7 (resident) 216 (45)
Consultant (attending) 212 (44)
Not reported 4(1)
continued
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TABLE 8 Indications for CS and grade of operator performing the CS (continued)

Characteristic Findings n (%)

Category of CS 1 (immediate threat to life of woman or fetus; within 30 minutes) 260 (47)
2 (no immediate threat to life of woman or fetus; within 75 minutes) 291 (52)
3 (the fetus needs to be born early but there is no immediate risk to 6(1)

mother or fetus)
Anaesthesia Regional 506 (91)

Median time from uterine incision to delivery interval (minutes) 3(IQR 2-5)

ST, specialty trainee.

Note

ST3-5 or a junior registrar is a trainee obstetrician in years 3-5 of their 7-year specialist training programme equivalent
to a resident in the US; ST6-7 or a senior registrar is a trainee obstetrician in the final 2 years of their 7-year specialist
training programme equivalent to a resident; specialty doctor are non-training posts that include staff grade, associate
specialist and specialty doctors with at least 4 years of postgraduate training; and consultant is a doctor who has
completed all of their specialist training equivalent to an attending physician.

Techniques, and the order in which they were used

The vaginal push technique was used as treatment on 167 out of 557 (30%) occasions and ranked as
the first technique used by the majority of operators (see Table 9). It was also used as a preventative
measure on 68 further occasions. The fetal pillow was used 142 times as a preventative measure (25%)
and 34 times as treatment. Of the 78 (14%) of cases where tocolysis was used, the drug was glyceryl
trinitrate (GTN) (Pharmaserve, North West Ltd) in 37 (47%), terbutaline sulphate (Bricanyl Injection,
Cambridge, AstraZeneca UK Limited) in 33 (42%), salbutamol (Ventolin, GlaxoSmithKline, Brentford, UK)
in three (4%) and a combination of terbutaline and GTN in five (6%).

TABLE 9 Preventative or therapeutic techniques for IFH at the time of CS at full dilatation, and the rank order in which
they were used

Technique Not specified

Fetal pillow Preventative 142 163 10 1 2
Therapeutic 34

Vaginal push technique Preventative 68 186 28 10 1 1 9
Therapeutic 167

Reverse breech Preventative 0 5 12 15 6 7 3
Therapeutic 47

Patwardhan Preventative 1 1 2 2 1
Therapeutic 5

Tydeman tube Preventative 0 1
Therapeutic 1

Head down tilt Preventative 21 32 33 2 1 8
Therapeutic 55

Tocolysis Preventative 13 25 23 8 4 7
Therapeutic 54

Extend uterine incision Preventative 2 12 27 10 7 4
Therapeutic 58
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Maternal and neonatal outcomes

Maternal and neonatal complications are summarised in Table 10. Overall, 230 (41%) women and
20 babies (3.5%) experienced complications. It is important to note that not all complications
may have been attributable to the IFH and that some women and babies experienced more than
one complication.

TABLE 10 Maternal and neonatal complications

Complication n (%)

Maternal (N=557)

Uterine rupture before start of procedure 2(0.4)
Extension of the uterine incision 120 (22)
Blood loss > 1000 ml 146 (26)

Median blood loss (IQR) in this group (ml) 1300 (1100-1700)

Bladder injury 5(0.9)
Hysterectomy 3(0.5)
Bowel injury 2(0.4)
Sepsis 27 (4.8)
Intensive care (level 2 or 3) 34 (6.1)
Maternal death 0

Baby (N =557 unless stipulated)

Mean birthweight (IQR) (kg) 3.58 (3.24-3.88)
Cord arterial pH <7.1 (n=417) 67 (16)
Apgar <7 at 5 minutes 46 (8.4)
Apgar <7 at 10 minutes 11 (2.3)
Hypoxic ischaemic encephalopathy 3(0.5)
Skull fracture 5(0.9)
Long bone fracture 1(0.2)
Clavicular fracture 1(0.2)
Brachial plexus injury 2(0.4)
Facial palsy 1(0.2)
Stillbirths? 2(0.4)
Neonatal deaths 2(0.4)
Neonatal unit admission 69 (12)
Cerebral cooling 7 (1.3)

a One diagnosed before CS and one during delivery.
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Chapter 4 Delphi process and consensus
building

Methods

We used online surveys delivered to key stakeholders (obstetricians, obstetric anaesthetists, midwives
and parents (see Chapter 2, Results, National survey),** UKOSS results (see Chapter 3) and results

from qualitative interviews (see Chapter 2, Results, Qualitative study) to identify techniques, maternal
outcomes and neonatal outcomes for inclusion in round 1 of the Delphi survey. To achieve consensus
on the final standardised set of techniques and primary outcome, we used a two-stage Delphi process
comprising a series of questionnaires followed by a consensus meeting of UK-based stakeholders.

Delphi survey

We identified six techniques, 10 maternal outcomes and 13 neonatal outcomes from the results of
the online surveys, UKOSS and the qualitative interviews. These were used to create an online Delphi
survey using the Core Outcome Measures in Effectiveness Trials (COMET) Delphi Manager software,*
which was completed by two groups: obstetricians and neonatologists.

Panel size and membership

There is currently no standard method for sample size calculation in a Delphi survey; thus, a pragmatic
approach was adopted, guided by practicality, question scope and time available for analysis.'®> The aim was
to recruit as large a panel as possible, encouraging individuals from each stakeholder group to participate.

All stakeholders who completed the preceding online surveys and provided contact details to indicate
willingness to be approached to participate in the Delphi survey were invited to take part. Known
contacts of the authors were also used.

Recruitment of the panel

A range of expertise within the panel was considered important; therefore, the Delphi study surveyed
individuals with a stake in the management of IFH. All participants who completed the online surveys in
Chapter 2, Results, National survey were invited to take part in the Delphi survey. The stakeholder groups
were obstetricians (ST6-7 trainees in their final 2 years of training and consultants) and neonatologists
(ST6-8 trainees in their final 3 years of training and consultants). The obstetricians were asked to
comment on the techniques used for managing IFH during emergency CS and what they considered
the most important maternal and neonatal outcomes for any RCT. The neonatologists were asked to
consider only the neonatal outcomes.

Distributing the Delphi survey

The Delphi survey was managed using the COMET Initiative Delphi Management software. Stakeholders
were invited via e-mail to participate. The survey was designed to ensure that each round was as concise
and easy to complete as possible, with minimal time commitment. Initial e-mails contained a clear but
brief explanation of the study, emphasising the importance of completing all rounds, an estimate of
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the amount of time to complete the questionnaires (15 minutes per round), a request for participatory
consent and a link to the Delphi survey. Invitation e-mails stated that individuals with relevant obstetric
or neonatology experience were to be recruited and participants were asked to complete each round
of the Delphi exercise within 3 weeks of receipt of the e-mail. Automated reminders were sent after
weeks 1 and 2, a personal reminder was sent in week 3 and the survey round was closed after 4 weeks.
Reminders were generated automatically by the Delphi Manager software.

Conducting the Delphi survey

Upon registration, participants were asked to provide their name, geographical location, primary
professional role and year of training, if applicable. Participants’ names and contact details were
recorded to allow personalised reminders about survey completion to be sent. However, to maintain full
anonymity following online registration, the COMET software assigned a unique study identifier to each
participant, which was linked to their survey responses but could not be traced to individual names. The
questions in the Delphi survey are presented in Appendix 2.

Participants were asked to score each of the techniques for managing IFH according to the importance of
including them in a future RCT. The Grading of Recommendations Assessment Development and Evaluation
(GRADE) scale was used, which suggests a nine-point Likert scale (1-9) to rank importance.** Scores of 7-9
denoted techniques of ‘critical’ importance, scores of 4-6 were ‘important but not critical’ and scores of 1-3
were deemed ‘not that important’. An ‘unable to score’ option (score 10) and space for providing optional
feedback on reasons for allocating particular scores were included. Participants were able to nominate
additional techniques, maternal outcomes and neonatal outcomes in round 1 to be included in round 2.
Additional techniques and outcomes suggested in round 1 were reviewed and coded by the study team. In
the case of any uncertainty, the Delphi development team and collaborators were consulted as appropriate.
For each technique and outcome, scores were calculated as a percentage of the total responses for all scores
and a summary was provided. All techniques, maternal outcomes and neonatal outcomes were carried
forward to the next round. In cases where participants scored 1-3 on the scale, techniques and outcomes
were not dropped between rounds, to allow participants the visibility of decisions for all metrics. If two or
more participants suggested its inclusion, a new outcome was added to the list for the next round.¢

In rounds 2 and 3, each participant was presented with their own scores plus the number of respondents
and distribution of scores for each technique and outcome from round 1. Participants were asked to
consider responses from other members of the group and asked to re-score in the light of this information.
The total number of participants invited to take part in round 2 was recorded, and, for each technique and
outcome, the number of participants who scored the technique/outcome and the distribution of scores
was summarised. Following round 3, each technique was classified as ‘consensus in’, ‘consensus out’ or ‘no
consensus’ according to the classifications in Table 1. All ‘consensus in’ and ‘no consensus’ techniques were
discussed at the consensus meeting, along with trigger levels for taking action.

Consensus criteria

The classifications described in Table 11 were used to determine if consensus was reached or not.'’
Regarding the critical importance of the metric, 270% of survey participants were required to agree on
the inclusion of an item in the subset to be discussed at the consensus meeting, with <15% considering
it unimportant.

Consensus meeting

The final phase of this work package was a consensus-building meeting of 23 key representatives from
the following stakeholder groups: obstetricians, obstetric anaesthetists, midwives, neonatologists,
triallists and patient and public involvement (PPI) representatives. A non-clinical member of the research
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TABLE 11 Definition of consensus

Consensus classification Description Definition

Consensus in Consensus that the technique should be 70% or more participants scoring 7-9
included and <15% scoring 1-3

Consensus out Consensus that the technique should not be 70% or more participants scoring 1-3
included and <50% scoring 7-9

No consensus Uncertainty about importance of technique Any other outcome

team chaired the meeting. Owing to the COVID-19 pandemic, the meeting was conducted virtually
via Microsoft Teams® (Microsoft Corporation, Redmond, WA, USA). The results from round 3 of the
Delphi survey were presented and used to inform the structure and content of the consensus meeting.
Inclusion of an item in the subset to be discussed at the consensus meeting required agreement by
the majority of survey participants regarding the critical importance of the metric, with only a minority
considering it unimportant. The aim of the meeting was to reach consensus on the techniques to

be included in the design of a future trial and to determine the choice of primary outcome for any
future trial.

Results
Delphi survey

Figure 2 summarises the Delphi study. Data were collected for the three rounds of the Delphi survey
between January 2020 and July 2020. Of 132 obstetricians and neonatologists who registered for the

Delphiround 1
Six techniques, 10 maternal outcomes and 13 neonatal
outcomes from surveys/UKOSS/interviews scored
by 132 respondents. One new technique, three new maternal
outcomes and one new neonatal outcome added

v

Delphiround 2
Seven techniques (obs only), 13 (obs) and 10 (neo) maternal
outcomes, and 14 (obs) and 17 (neo) neonatal outcomes
scored by 85 respondents. All techniques, maternal
outcomes and neonatal outcomes meet criteria
for inclusion

A 4

Delphiround 3
Seven techniques (obs only), 13 (obs) and 10 (neo) maternal
outcomes and 14 (obs) and 17 (neo) neonatal outcomes
scored by 52 respondents. Five techniques, eight maternal
outcomes and 11 neonatal outcomes meet criteria
for inclusion

A 4

Consensus meeting
Five techniques, eight maternal outcomes and 11 neonatal
outcomes carried forward to consensus meeting. All
techniques, maternal outcomes and neonatal outcomes
meet criteria for inclusion. One technique added to final list

\ J

FIGURE 2 Summary results of Delphi survey and consensus meeting. Obs, obstetricians; neo, neonatologists.
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survey, 132 (97 obstetricians, 35 neonatologists; 100%) completed round 1, 85 (72 obstetricians, 13
neonatologists; 64%) completed round 2 and 52 (44 obstetricians, 8 neonatologists; 39%) completed
round 3. Table 12 summarises the obstetrician results for each technique, maternal outcome and
neonatal outcome by Delphi survey round. Table 13 summarises the neonatologist results for each
maternal and neonatal outcome by Delphi survey round.

Round 1

Obstetricians

Six techniques (numbered 1-6 in Table 12), 10 maternal outcomes (numbered 8-17 in Table 12) and
13 neonatal outcomes (humbered 21-33 in Table 12) met the criterion for inclusion in round 1. All
techniques, maternal outcomes and neonatal outcomes were carried forward to round 2, and one
new technique (numbered 7 in Table 12), three new maternal outcomes (numbered 18-20 in Table 12)
and one new neonatal outcome (numbered 34 in Table 12) were added after round 1, following
participant nominations.

Neonatologists

Ten maternal outcomes (numbered 1-10 in Table 13) and 13 neonatal outcomes (numbered 11-23 in
Table 13) met the criterion for inclusion in round 1. All maternal